Abstract: The volatile constituents of the essential oils from the flower, leaf, and stem of Verbascum wiedemannianum were analysed by GC and GC-MS. A total of forty-three compounds were identified, constituting over 99.1%, 94.3%, and 98.7% of oil composition of the flower, leaf, and stem of V. wiedemannianum, respectively. Hydrocarbons were shown to be the main group of constituents of the flower and stem part in the ratio of 83.3% and 32.1%, respectively. But, the major group in the leaf oil was found to be aldehydes (46.8%). The main components of the flower, leaf and stem oils of V. wiedemannianum were pentadecane (58.2%), (2E)-hexenal (33.2%), and hexadecanoic acid (24.6%), respectively.
INTRODUCTION
The genus Verbascum L. (Scrophulariaceae) is represented with 234 native species except for the more than one hundred hybrid taxa, 189 of them is endemics in Turkey [1] [2] [3] . It is the richest flowering plant genera of Turkey, the primary centre of diversity for the genus. Dried flower of several Verbascum species such as Verbascum phlomoides L. and Verbascum densiflorum Bertol are called as "Flores Verbasci" and used as diuretic and expectorant in Anatolian folk medicine 4) . The best medically known species of Verbascum in the world is Verbascum thapsus L 5) . It contains saponins, tannins and used against to respiratory ailments, colds, asthma and bronchitis 6) . Verbascum wiedemannianum Fisch. & Mey is an endemic species with robust stem and several basal leaves up to 20 cm. It is a widespread perennial herb grown in steppe, pastures, crop fields or fallow fields of North & Inner Anatolia 1) , so it is assessed as LR (Lower Risc) in the Red Data Book of Turkish Plants 7) . The antioxidant activity of the methanol extract of V. wiedemannianum has been mentioned 8) . But, there was no information about the volatile oil constituents of the plant.
The essential oil constituents of the flower, leaf, and stem were obtained by the widely used hydrodistillation method in a Clevenger-type apparatus [9] [10] [11] . The obtained crude essential oils were then investigated by GC-FID and GC-MS technique [12] [13] [14] [15] [16] [17] [18] [19] . Identification of the compounds was made by a typical library search (Nist, Wiley 7NL), authentic compounds and literature comparison [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . In the present work, we report the constituents of the essential oils of the flower, leave, and stem from V. wiedemannianum.
EXPERIMENTAL

1
Verbascum wiedemannianum Fisch. & Mey was collected on the Kop mountain-Erzurum (at heights of ~1650 m) in the northeastern part of Turkey in June 6, 2007. The plant was authenticated by Assoc. Prof. S. Terzioglu 1, 3) . Voucher specimen was deposited in the Herbarium of the Faculty of Forestry, KATO (KATO: 16082), Karadeniz Technical University, Turkey.
2
The fresh plant materials were separated into flower, leaf, and stem parts and they were freezed with liquid nitrogen, and then grounded into small pieces. The essential oils from fresh aerial parts (~120 g, each) of V. wiedemannianum were isolated by hydrodistillation in a Clevenger-type apparatus [9] [10] [11] with cooling bath (-15 ) system (4h) (yields: 0.14%, 0.12%, and 0.08% (v/w), respectively). The obtained oils were extracted with HPLC grade n-hexane (0.5 mL) and dried over anhydrous sodium sulphate and stored at 4-6 in a sealed brown vial.
3
The capillary GC-FID analysis was performed using an Agilent-5973 Network System, equipped with a FID (supplied with air and hydrogen of high purity) and a split inlet. The chromatographic column used for the analysis was HP-5 capillary column (30 m 0.32 mm i.d., film thickness 0.25 mm). Helium was used as carrier gas, at a flow rate of 1 mL/min. The injections were performed in splitless mode at 230 . One mL essential oil solution in hexane (HPLC grade) was injected and analyzed with the column held initially at 60 for 2 min and then increased to 240 with a 3 /min heating ramp. The identity of each compound was supported by comparing their retention indices (RI) with published values [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . The sample was analyzed twice and the percentage composition of oil was computed from the GC peak areas without using correction factors.
4
GC-MS analysis was performed using an Agilent-5973 Network System. A mass spectrometer with an ion trap detector in full scan mode under electron impact ionization (70 eV) was used. The chromatographic column used for the analysis was HP-5 capillary column (30 m 0.32 mm i.d., film thickness 0.25 mm). Helium was used as carrier gas, at a flow rate of 1 mL/min. The injections were performed in splitless mode at 230 . One mL essential oil solution in hexane (HPLC grade) was injected and analyzed with the column held initially at 60 for 2 min and then increased to 240 with a 3 /min heating ramp.
5
Retention indices of all the components were determined by Kovats method using n-alkanes (C 6 -C 32 ) as standards. The constituents of the oils were identified by comparison of their mass spectra with those of mass spectral libraries (NIST and Wiley 7NL), authentic compounds (limonene, undecane, tridecane, tetrdecane, pentadecane, heptadecane, nonadecane, docosane, tricosane, tetracosane, pentacosane, and hexacosane) and with data published in the literature [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] .
RESULT AND DISCUSSION
The compositions of the essential oils from the flower, leaf, and stem of V. wiedemannianum are listed in . Altogether, forty-three essential compounds were identified by GC and GC-MS with HP-5 column from the flower, leaf and stem parts of V. wiedemannianum. The flower oil was revealed the presence of 34 components, representing 99.1% of the total oil. The major compounds of the flower oil were pentadecane (58.2%), tetradecane (9.0%), tricosane (6.4%), pentacosane (6.0%), and benzene acetaldehyde (3.9). Thirty-five components were identified in the leaf, representing 94.3% of the total oil. The major constituents of the leaf oil were (2E)-hexenal (33.2%), palmitic acid (7.1%), (2E,4Z)-heptadienal (6.6%), pentacosane (6.2%), and alloocimene (5.8%). On the other hands, 31 components accounting for 98.7% of constituents of the stem oil were identified and the major compounds were palmitic acid (24.6%), tetracosane (18. . The compounds were separated into six classes, which were terpenoids (monoterpene hydrocarbons, oxygenated monoterpene, sesquiterpene hydrocarbons, terpene related compounds), aldehydes, carboxylic acids, esters, hydrocarbons, and others ( ). The hydrocarbons were the major constituents of the flower and stem part of the plant in the ratio of 83.3% and 32.11%, respectively. The major component of the leaf was aldehydes in the ratio of 46.8%. The numbers of the identified terpenes (monoterpene hydrocarbons, oxygenated monoterpene, sesquiterpene hydrocarbons, and terpene related compounds) in all part of the plant were nine compounds in the ratio of 4.9%, 15.3%, and 10.3%, respectively. It could be concluded that the compositions of the volatile oils extracted from the flower, leaf and stem were similar. The all parts of the oils were rich in non-terpenoid components mostly aldehydes, carboxylic acids, esters, and hydrocarbons.
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